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ABSTRACT
INTRODUCTION: Diagnosis of migraine headache in children can be difficult as it depends on subjective symptoms; diagnostic criteria are
broader than in adults. Migraine occurs in 3% to 10% of children and increases with age up to puberty. Migraine spontaneously remits after
puberty in half of children, but if it begins during adolescence it may be more likely to persist throughout adulthood. METHODS AND OUT-
COMES: We conducted a systematic review and aimed to answer the following clinical question: What are the effects of treatments for acute
attacks, and of prophylaxis for migraine headache in children? We searched: Medline, Embase, The Cochrane Library, and other important
databases up to June 2010 (Clinical Evidence reviews are updated periodically; please check our website for the most up-to-date version
of this review). We included harms alerts from relevant organisations such as the US Food and Drug Administration (FDA) and the UK
Medicines and Healthcare products Regulatory Agency (MHRA). RESULTS: We found 22 systematic reviews, RCTs, or observational
studies that met our inclusion criteria. We performed a GRADE evaluation of the quality of evidence for interventions. CONCLUSIONS: In
this systematic review we present information relating to the effectiveness and safety of the following interventions: for acute symptom relief
(antiemetics, codeine phosphate, non-steroidal anti-inflammatory drugs [NSAIDs], paracetamol, and 5HT1 antagonists [such as triptans])
and for prophylaxis (beta-blockers, dietary manipulation, pizotifen, progressive muscle relaxation, stress management, thermal biofeedback,
and topiramate).

QUESTIONS

What are the effects of treatments for acute attacks of migraine headache in children?. . . . . . . . . . . . . . . . . . . 3

What are the effects of prophylaxis for migraine headache in children?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

INTERVENTIONS

TREATMENTS FOR ACUTE ATTACKS

 Beneficial

5HT1 antagonists (most evidence of benefit for sumatrip-
tan; evidence is limited for other drugs in this class) . .
6

 Likely to be beneficial

Paracetamol* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

NSAIDs* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

 Unknown effectiveness

Codeine phosphate . . . . . . . . . . . . . . . . . . . . . . . . . 6

Antiemetics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

PROPHYLAXIS

 Likely to be beneficial

Stress management . . . . . . . . . . . . . . . . . . . . . . . . 25

 Unknown effectiveness

Beta-blockers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Pizotifen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Topiramate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Dietary manipulation . . . . . . . . . . . . . . . . . . . . . . . 23

Thermal biofeedback . . . . . . . . . . . . . . . . . . . . . . . 23

Progressive muscle relaxation . . . . . . . . . . . . . . . . 23

To be covered in future updates

Other anticonvulsants

Tricyclic antidepressants

Footnote

* Based on consensus; limited or no RCT evidence.

Key points

• Diagnosis of migraine headache in children can be difficult as it depends on subjective symptoms; diagnostic criteria
are broader than in adults.

Migraine occurs in 3% to 10% of children and increases with age up to puberty.

Migraine spontaneously remits after puberty in half of children, but if it begins during adolescence, it may be more
likely to persist throughout adulthood.

• We don't know whether paracetamol, NSAIDs, or codeine phosphate relieve the pain of migraine in children, as
we found few good trials. Nevertheless, it is widely accepted good clinical practice that paracetamol, an NSAID
such as ibuprofen, or both, should be the first-line agents for headache relief during acute attacks unless contraindi-
cated.

• There is increasing RCT evidence that nasal sumatriptan is likely to be beneficial in reducing pain at 2 hours in
children aged 12 to 17 years with persisting headache.

We found limited evidence that oral almotriptan may be more effective than placebo at reducing pain at 2 hours,
but not at reducing recurrence.

Oral rizatriptan may reduce nausea but it has not been shown to reduce pain compared with placebo.
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We don't know whether oral zolmitriptan or eletriptan are effective; data regarding zolmitriptan are conflicting and
data regarding eletriptan are limited.

• We don't know whether antiemetics are beneficial for treating acute attack of childhood migraine, as we found no
trials.

• Pizotifen is widely used as prophylaxis in children with migraine, but we found no trials assessing its efficacy.

When used prophylactically, stress management programmes may improve headache severity and frequency
in the short term compared with no stress management.

Trials of beta-blockers as prophylaxis in children have given inconsistent results, and propranolol may even increase
the duration of headaches compared with placebo.

We don't know whether prophylactic dietary manipulation, thermal biofeedback, or progressive muscle relaxation
can prevent recurrence of migraine in children.

• There is some inconclusive RCT evidence that topiramate may be useful as prophylaxis in children with migraine.

Clinical context

DEFINITION Migraine is defined by the International Headache Society (IHS) as a recurrent headache that occurs
with or without aura and that lasts 2 to 48 hours. [1]  It is usually unilateral in nature, pulsating in
quality, of moderate or severe intensity, and is aggravated by routine physical activity. Nausea,
vomiting, photophobia, and phonophobia are common accompanying symptoms. This review fo-
cuses on migraine in children <18 years of age. Diagnostic criteria for children are broader than
criteria for adults, allowing for a broader range of duration and a broader localisation of the pain
(see table 1, p 29 ). [2]  Diagnosis is difficult in young children as the condition is defined by subjective
symptoms. Studies that do not explicitly use criteria that are congruent with IHS diagnostic criteria
(or revised IHS criteria in children <16 years of age) have been excluded from this review. Many
children with a symptom cluster that includes headache may not perfectly match the IHS classifi-
cation, but may benefit from medical interventions currently in use. A liberal approach to symptoma-
tology is therefore likely to be beneficial in clinical practice.

INCIDENCE/
PREVALENCE

Migraine occurs in 3% to 10% of children, [3] [4] [5] [6] [7]  and currently affects 50/1000 school-
age children in the UK and an estimated 7.8 million children in the European Union. [8]  Studies in
resource-poor countries suggest that migraine is the most common diagnosis among children
presenting with headache to a medical practitioner. It is rarely diagnosed in children <2 years of
age because of the symptom-based definition, but it increases steadily with age thereafter. [1] [9]

[10]  Migraine affects boys and girls similarly before puberty, but girls are more likely to suffer from
migraine afterwards. [4] [6] [10]

AETIOLOGY/
RISK FACTORS

The cause of migraine headaches is unknown. We found few reliable data identifying risk factors
or measuring their effects in children. Suggested risk factors include stress, foods, menses, and
exercise in genetically predisposed children. [10] [11]

PROGNOSIS We found no reliable data about the prognosis of childhood migraine headache diagnosed by IHS
criteria. Psychological factors that contribute to symptoms should be taken into account when
considering expectations for treatment success. Not all treatments work for every child: some will
be non-responders to medicines with the clearest evidence available from controlled trials to support
their use. It has been suggested that more than half of children will have spontaneous remission
after puberty. [10]  Migraine that develops during adolescence often continues in adult life, although
attacks tend to be less frequent and severe over time. [12] We found one longitudinal study from
Sweden (73 children with "pronounced" migraine and mean age onset of 6 years) with >40 years'
follow-up, which predated the IHS criteria for migraine headache. [13]  It found that migraine
headaches had ceased before the age of 25 years in 23% of people. However, by the age of 50
years, more than half of people continued to have migraine headaches. We found no prospective
data examining long-term risks in children with migraine.

AIMS OF
INTERVENTION

To provide relief from symptoms; to prevent recurrent attacks in the long term; to minimise the
disruption of childhood activities, with minimal adverse effects.

OUTCOMES Symptom relief: pain, often measured on visual analogue scales; nausea; duration and frequency
of headache; functional impairment: measured by behavioural scores, sleep scores, sleep satis-
faction scores; migraine recurrence; adverse effects of treatment. Migraine index is a validated
scale for measuring severity in adult migraine. Its validity in children is unclear.
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METHODS Clinical Evidence search and appraisal June 2010. The following databases were used to identify
studies for this systematic review: Medline 1966 to June 2010, Embase 1980 to June 2010, and
The Cochrane Database of Systematic Reviews, Issue 2, 2010 (1966 to date of issue). An additional
search within The Cochrane Library was carried out for the Database of Abstracts of Reviews of
Effects (DARE) and Health Technology Assessment (HTA). We also searched for retractions of
studies included in the review. Abstracts of the studies retrieved from the initial search were assessed
by an information specialist. Selected studies were then sent to the contributor for additional as-
sessment, using predetermined criteria to identify relevant studies. Study design criteria for inclusion
in this review were: published systematic reviews of RCTs and RCTs in any language and containing
>20 individuals of whom >80% were followed up.There was no minimum length of follow-up required
to include studies apart from the prophylaxis studies, where only those of at least 1 month follow-
up were included. We excluded RCTs where participants did not fulfil IHS criteria for migraine. We
included all studies described as "blinded", "open", "open label", or not blinded as there are so few
data available. We included systematic reviews of RCTs and RCTs where harms of an included
intervention were studied applying the same study design criteria for inclusion as we did for benefits.
In addition we use a regular surveillance protocol to capture harms alerts from organisations such
as the FDA and the MHRA, which are added to the reviews as required. To aid readability of the
numerical data in our reviews, we round many percentages to the nearest whole number. Readers
should be aware of this when relating percentages to summary statistics such as relative risks
(RRs) and odds ratios (ORs). We have performed a GRADE evaluation of the quality of evidence
for interventions included in this review (see table, p 30 ). The categorisation of the quality of the
evidence (high, moderate, low, or very low) reflects the quality of evidence available for our chosen
outcomes in our defined populations of interest.These categorisations are not necessarily a reflection
of the overall methodological quality of any individual study, because the Clinical Evidence population
and outcome of choice may represent only a small subset of the total outcomes reported, and
population included, in any individual trial. For further details of how we perform the GRADE eval-
uation and the scoring system we use, please see our website (www.clinicalevidence.com).

QUESTION What are the effects of treatments for acute attacks of migraine headache in children?

OPTION PARACETAMOL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• We don't know whether paracetamol relieves the pain of migraine in children, as we found few trials. Nevertheless,
it is widely accepted good clinical practice that paracetamol should be offered unless contraindicated.

• Note:
The FDA issued a drug safety alert on the risk of rare but serious skin reactions with paracetamol (acetaminophen)
(August 2013).

Benefits and harms

Paracetamol versus placebo:
We found 5 systematic reviews (search dates not reported, [14]  2004, [15] [16]  2003, [17]  2007 [18] ). All reviews iden-
tified the same single RCT [19]  that did not meet Clinical Evidence inclusion criteria (see further information on
studies). For further information about symptoms and treatment of paracetamol overdose, see our review on parac-
etamol poisoning.

-

-

-

Further information on studies
[19] The three-way crossover RCT (106 children) comparing paracetamol, ibuprofen, and placebo had high with-

drawal rates (17%) and did not report results before crossover. This may have introduced bias because of
continued treatment effects after crossover, and because of unequal withdrawals among groups.

-

-

Comment: Clinical guide:
Despite the absence of strong evidence from RCTs, it is widely accepted good clinical practice that
children who have migraine should be offered paracetamol unless contraindicated. [20]
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OPTION NSAIDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• We don't know whether NSAIDs relieve the pain of migraine in children, as we found few trials. Nevertheless, it
is widely accepted good clinical practice that children who have migraine should be offered NSAIDs such as
ibuprofen unless contraindicated.

Benefits and harms

Ibuprofen versus placebo:
We found two systematic reviews (search dates not reported, [14]  2007 [18] ), which identified the same two RCTs.
The second review did not pool data, so we do not report it further. [18] However, the second review [18]  included one
further RCT [21]  published subsequent to the first review, which we report separately from the original report.

-

Symptom relief
Compared with placebo Ibuprofen may be more effective for pain relief (low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Pain

ibuprofen

RR 1.50

95% CI 1.15 to 1.96

Proportion of children with
headache relief , 2 hours

73/125 (58%) with ibuprofen
(7.5–10 mg/kg)

242 children aged
<17 years

2 RCTs in this
analysis

[14]

Systematic
review

Both RCTs included in the meta-
analysis had methodological

45/117 (38%) with placebo flaws that compromised the valid-
ity of their results, including fail-

Headache response was defined
as an improvement of 2 units in
visual analogue pain scales

ure to report results before
crossover and high withdrawal
rates

ibuprofen

RR 1.92

95% CI 1.28 to 2.86

Proportion of children who
were pain free , 2 hours

52/125 (42%) with ibuprofen
(7.5–10 mg/kg)

242 children aged
<17 years

2 RCTs in this
analysis

[14]

Systematic
review

Both RCTs included in the meta-
analysis had methodological

25/117 (21%) with placebo flaws that compromised the valid-
ity of their results, including fail-
ure to report results before
crossover and high withdrawal
rates

ibuprofen

P <0.01

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
pain relief , 1 hour

45% with ibuprofen (200–400 mg
single dose)

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing ibuprofen versus
placebo

7% with placeboIn review [18]

Absolute numbers not reportedData from 1 RCT
Pain was measured on a 4-point
scale (none, mild, moderate, or

The remaining arm
evaluated
zolmitriptan severe), and pain relief was de-

fined as no or mild headache af-
ter moderate or severe headache

ibuprofen

P <0.05

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
pain relief , 2 hours

69% with ibuprofen

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing ibuprofen versus
placebo28% with placebo

Absolute numbers not reportedIn review [18]

Data from 1 RCT Pain was measured on a 4-point
scale (none, mild, moderate, orThe remaining arm

evaluated
zolmitriptan

severe), and pain relief was de-
fined as no or mild headache af-
ter moderate or severe headache
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

ibuprofen

P <0.01

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
pain relief , 4 hours

86% with ibuprofen

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing ibuprofen versus
placebo48% with placebo

Absolute numbers not reportedIn review [18]

The remaining arm
evaluated
zolmitriptan

Pain was measured on a 4-point
scale (none, mild, moderate, or
severe), and pain relief was de-
fined as no or mild headache af-
ter moderate or severe headache

Nausea

ibuprofen

P <0.01

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
nausea , 1 hour

41% with ibuprofen

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing ibuprofen versus
placebo76% with placebo

Absolute numbers not reportedIn review [18]

The remaining arm
evaluated
zolmitriptan

ibuprofen

P <0.01

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
nausea , 2 hours

14% with ibuprofen

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing ibuprofen versus
placebo62% with placebo

Absolute numbers not reportedIn review [18]

The remaining arm
evaluated
zolmitriptan

-

Functional impairment

-

-

No data from the following reference on this outcome. [14] [21]

-

Migraine recurrence

-

-

No data from the following reference on this outcome. [14] [21]

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

Not significant

P reported as not significant

P value not reported

Proportion of children with ad-
verse effects

28% with ibuprofen

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial 13% with placebo

In review [18]
Absolute numbers not reported
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

The remaining arm
evaluated
zolmitriptan

Adverse effects were not speci-
fied other than to state that they
were primarily gastrointestinal or
nervous-system related

-

No data from the following reference on this outcome. [14]

-

-

Other NSAIDs versus placebo:
We found no RCTs.

-

-

-

Further information on studies

-

-

Comment: None.

Clinical guide:
Despite the absence of strong evidence from large RCTs, it is widely accepted good clinical practice
that children who have migraine should be offered NSAIDs such as ibuprofen unless contraindicated.
[20]

OPTION CODEINE PHOSPHATE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• We found no direct information from RCTs about the effects of codeine phosphate in the treatment of children
with migraine headache.

Benefits and harms

Codeine versus placebo:
We found no systematic review or RCTs.

-

-

-

Further information on studies

-

-

Comment: Clinical guide:
Known adverse effects of codeine include nausea, vomiting, constipation, drowsiness, potential
for respiratory depression in overdose, difficulty in micturition, and dry mouth.

Although the use of codeine in this clinical setting has not been effectively evaluated, it would seem
reasonable to use it for the relief of acute headache refractory to simple analgesics.

OPTION 5HT1 ANTAGONISTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .
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• There is increasing RCT evidence that nasal sumatriptan is likely to be beneficial in reducing pain at 2 hours
compared with placebo in children aged 12 to 17 years with persisting headache.

• We found limited evidence that oral almotriptan may be more effective than placebo at reducing pain at 2 hours,
but not at reducing recurrence.

• Oral rizatriptan may reduce nausea but has not been shown to reduce pain compared with placebo.

• We don't know whether oral zolmitriptan or eletriptan are effective compared with placebo; data regarding
zolmitriptan are conflicting and data regarding eletriptan are limited.

Benefits and harms

Sumatriptan versus placebo:
We found one systematic review (search date not reported, 5 RCTs, 1475 children aged <17 years) comparing
sumatriptan (primarily intranasal) versus placebo. [14]

-

Symptom relief
Compared with placebo Nasal sumatriptan seems more effective at reducing symptoms of migraine (moderate-
quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Pain

sumatriptan

RR 1.26

95% CI 1.13 to 1.41

Proportion of children with
headache relief , 2 hours

308/474 (65%) with nasal suma-
triptan (single dose 20–50 mg)

963 children aged
<17 years

5 RCTs in this
analysis

[14]

Systematic
review

Several RCTs included in the
meta-analysis had weak meth-

254/493 (51%) with placebo ods, which may have confounded
results, including: failure to report

Headache response was defined
as an improvement of 2 units in
visual analogue pain scales

pre-crossover results, high with-
drawal rates, and a protocol allow-
ing use of rescue medications

sumatriptan

RR 1.56

95% CI 1.26 to 1.93

Proportion of children who
were pain free , 2 hours

144/356 (40%) with nasal suma-
triptan (single dose 20–50 mg)

718 children aged
<17 years

4 RCTs in this
analysis

[14]

Systematic
review

Several RCTs included in the
meta-analysis had weak meth-

94/362 (26%) with placebo ods, which may have confounded
results, including: failure to report
pre-crossover results, high with-
drawal rates, and a protocol allow-
ing use of rescue medications

-

Functional impairment

-

-

No data from the following reference on this outcome. [14]

-

Migraine recurrence

-

-

No data from the following reference on this outcome. [14]

-

Adverse effects
Compared with placebo Sumatriptan seems to increase taste disturbance (moderate-quality evidence).
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Taste disturbance

Significance not assessedTaste disturbance653 adolescents
(aged 12–17

[22]

RCT 60/238 (25%) with sumatriptan
20 mg

years), 510 includ-
ed in the intention-
to-treat analysis 4/245 (2%) with placebo

In review [14]
48/255 (19%) with sumatriptan
5 mg

placebo

P <0.001

The results of the RCT should be
interpreted with caution as it ran-

Taste disturbance

26/90 (29%) attacks with suma-
triptan

129 children, 94 in-
cluded in the inten-
tion-to-treat analy-
sis

[23]

RCT

Crossover
design

domised children but assessed
results in relation to number of
attacks

3/87 (3%) attacks with placeboIn review [14]

Adverse effects other than taste disturbance

Not significant

Adverse effects (other than
taste disturbance)

653 adolescents
(aged 12 to 17
years), 510 includ-

[22]

RCT
with sumatriptan 20 mged in the intention-

to-treat analysis with placebo

In review [14]
with sumatriptan 5 mg

The study found no significant
difference between groups in
rates of other adverse effects

Not significant

The results of the RCT should be
interpreted with caution as it ran-
domised children but assessed

Adverse effects (other than
taste disturbance)

with sumatriptan

129 children, 94 in-
cluded in the inten-
tion-to-treat analy-
sis

[23]

RCT

Crossover
design

results in relation to number of
attackswith placeboIn review [14]

The study found no significant
difference between groups in
rates of other adverse effects

-

No data from the following reference on this outcome. [14]

-

-

Rizatriptan versus placebo:
We found one systematic review, [14]  which identified one RCT comparing oral rizatriptan versus placebo. [24] We
also found one subsequent RCT comparing oral rizatriptan versus placebo that did not meet Clinical Evidence inclusion
criteria (see further information on studies). [25]

-

Symptom relief
Compared with placebo Rizatriptan is no more effective at relieving pain at 2 hours, but is more effective at relieving
nausea (high-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Pain

Not significant

P = 0.47Complete pain relief , at 2
hours

360 children aged
12 to 17 years

[24]

RCT
48/149 (32%) with rizatriptanIn review [14]

40/142 (28%) with placebo
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Not significant

P = 0.08Partial pain relief , at 2 hours

98/149 (66%) with rizatriptan

360 children aged
12 to 17 years

In review [14]

[24]

RCT

80/142 (56%) with placebo

-

Functional impairment

-

-

No data from the following reference on this outcome. [14]

-

Migraine recurrence

-

-

No data from the following reference on this outcome. [14]

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

Significance not assessedAdverse effects360 children aged
12 to 17 years

[24]

RCT with rizatriptan
In review [14]

with placebo

The RCT reported that one child
taking rizatriptan developed tran-
sient jaundice and hypergly-
caemia, which resolved within 1
week

-

-

Zolmitriptan versus placebo:
We found one systematic review (search date not reported), [14]  which identified one RCT comparing 4 interventions:
oral zolmitriptan 10 mg, 5 mg, or 2.5 mg, or placebo. The RCT only performed a direct comparison of zolmitriptan
10 mg versus placebo. [26] We also found two subsequent RCTs. [21] [27] The first subsequent RCT compared
zolmitriptan (single dose 2.5 mg) versus placebo versus ibuprofen. [21] The second subsequent RCT did not meet
Clinical Evidence inclusion criteria (see further information on studies). [27]

-

Symptom relief
Compared with placebo We don't know whether zolmitriptan is more effective at reducing symptoms of migraine
(low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Pain

Not significant

Reported as not significantProportion who responded , 2
hours

850 children aged
12 to 17 years, 699
(82%) treated for at

[26]

RCT
54% with zolmitriptan (10 mg)least one migraine

attack
4-armed
trial 58% with placebo

In review [14]
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Pain intensity was recorded on a
4-point scale, where 0 = no pain
and 4 = severe pain

The remaining
arms evaluated
zolmitriptan 5 mg
and zolmitriptan
2.5 mg Response was defined as im-

provement in headache pain in-
tensity to mild or no pain. The
higher response rates to placebo
makes the trial results difficult to
interpret

Not significant

Reported as not significantProportion of children who
were pain free , 2 hours

850 children aged
12 to 17 years, 699
(82%) treated for at

[26]

RCT
25% with zolmitriptan (10 mg)least one migraine

attack
4-armed
trial 20% with placebo

In review [14]
Pain intensity was recorded on a
4-point scale, where 0 = no pain
and 4 = severe pain

The remaining
arms evaluated
zolmitriptan 5 mg
and zolmitriptan
2.5 mg

zolmitriptan

P <0.01

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
pain relief , 1 hour

45% with zolmitriptan

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing zolmitriptan versus
placebo7% with placebo

Absolute numbers not reportedThe remaining arm
evaluated ibupro-
fen Pain was measured on a 4-point

scale (none, mild, moderate, or
severe) and pain relief was de-
fined as no or mild headache af-
ter moderate or severe headache

zolmitriptan

P <0.05

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
pain relief , 2 hours

62% with zolmitriptan

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing zolmitriptan versus
placebo28% with placebo

Absolute numbers not reportedThe remaining arm
evaluated ibupro-
fen Pain was measured on a 4-point

scale (none, mild, moderate, or
severe) and pain relief was de-
fined as no or mild headache af-
ter moderate or severe headache

zolmitriptan

P <0.01

The RCT made statistical adjust-
ments for related samples when

Proportion of children with
pain relief , 4 hours

83% with zolmitriptan

32 children, 29
(90%) of whom
were included in
the intention-to-
treat analysis

[21]

RCT

3-armed
trial

comparing zolmitriptan versus
placebo4% with placebo

Absolute numbers not reportedThe remaining arm
evaluated ibupro-
fen Pain was measured on a 4-point

scale (none, mild, moderate, or
severe) and pain relief was de-
fined as no or mild headache af-
ter moderate or severe headache

-

Functional impairment

-

-

No data from the following reference on this outcome. [21] [26]

-

© BMJ Publishing Group Ltd 2011. All rights reserved. .......................................................... 10

Migraine headache in children
C

h
ild

 h
ealth



Migraine recurrence

-

-

No data from the following reference on this outcome. [21] [26]

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

Significance not assessedProportion of children with ad-
verse effects

850 children aged
12 to 17 years, 699
(82%) treated for at

[26]

RCT
79/178 (44%) with zolmitriptan
10 mg

least one migraine
attack

4-armed
trial

45/174 (26%) with zolmitriptan
5 mg

In review [14]

49/171 (29%) with zolmitriptan
2.5 mg

22/176 (13%) with placebo

Details of adverse effects were
not reported

placebo

P <0.05Proportion of children with ad-
verse effects

32 children, 29
(90%) of whom
were included in

[21]

RCT
34% with zolmitriptanthe intention-to-

treat analysis
3-armed
trial 13% with placebo

3 RCTs in this
analysis

Absolute numbers not reported

Details of adverse effects were
not reportedThe remaining arm

evaluated ibupro-
fen

-

-

Eletriptan versus placebo:
We found one RCT comparing eletriptan 40 mg versus placebo. [28]

-

Symptom relief
Compared with placebo We don't know whether eletriptan is more effective at reducing symptoms of migraine
(moderate-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Pain

Not significant

P >0.05Proportion of children with
headache response , 2 hours

348 children aged
12 to 17 years with
moderate or se-

[28]

RCT
80/141 (56.7%) with eletriptanvere headache

pain (the intention- 76/133 (57.1%) with placebo
to-treat population

Headache response was defined
as improvement in headache pain

consisted of 274
[80%] participants

intensity from moderate to severewho completed
at baseline to mild or no pain af-
ter treatment

treatment consis-
tent with the study
protocol)

-
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Functional impairment

-

-

No data from the following reference on this outcome. [28]

-

Migraine recurrence

-

-

No data from the following reference on this outcome. [28]

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

Significance not assessedAdverse effects348 children aged
12 to 17 years with

[28]

RCT P value not reported43% with eletriptanmoderate or se-
vere headache 28% with placebo
pain (the intention-

Absolute numbers not reportedto-treat population
consisted of 274 Adverse effects, including somno-

lence and dizziness[80%] participants
who completed
treatment consis-
tent with the study
protocol)

-

-

Almotriptan versus placebo:
We found one RCT (866 participants aged 12–17 years) in which people were randomised to treat one migraine
headache with either almotriptan (3 different doses tested) or placebo. [29] The RCT did not reach specified end
points to separately analyse different doses of almotriptan, so reported analyses should be considered exploratory
(see further information on studies, below). [29]

-

Symptom relief
Compared with placebo Oral almotriptan may be more effective than placebo at improving pain relief at 2 hours in
participants aged 12 to 17 years; however, evidence was limited (very low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Pain

almotriptan

P = 0.001

Result not adjusted for baseline
severity

Proportion of participants with
headache relief , 2 hours

72% with almotriptan 6.25 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-

[29]

RCT

4-armed
trial Results should be interpreted

with caution (see further informa-
tion on studies)

55% with placebo

Absolute results reported graphi-
cally

sis consisted of
714 (82%) partici-
pants who complet-
ed the study proto-
col

Pain relief defined as reduction
in pain intensity from moderate
to severe at baseline to mild or
no pain

The remaining
arms assessed
oral almotriptan 347 participants in this analysis
12.5 mg and
25 mg See further information on studies

for subgroup analysis by age
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

almotriptan

P <0.001

Result not adjusted for baseline
severity

Proportion of participants with
headache relief , 2 hours

73% with almotriptan 12.5 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-

[29]

RCT

4-armed
trial Results should be interpreted

with caution (see further informa-
tion on studies)

55% with placebo

Absolute results reported graphi-
cally

sis consisted of
714 (82%) partici-
pants who complet-
ed the study proto-
col

Headache relief defined as reduc-
tion in pain intensity from moder-
ate to severe at baseline to mild
or no pain

The remaining
arms assessed
oral almotriptan 351 participants in this analysis
6.25 mg and
25 mg See further information on studies

for subgroup analysis by age

almotriptan

P = 0.028

Result not adjusted for baseline
severity

Proportion of participants with
headache relief , 2 hours

67% with almotriptan 25 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-

[29]

RCT

4-armed
trial Results should be interpreted

with caution (see further informa-
tion on studies)

55% with placebo

Absolute results reported graphi-
cally

sis consisted of
714 (82%) partici-
pants who complet-
ed the study proto-
col

Headache relief defined as reduc-
tion in pain intensity from moder-
ate to severe at baseline to mild
or no pain

The remaining
arms assessed
oral almotriptan 356 participants in this analysis
6.25 mg and
12.5 mg See further information on studies

for subgroup analysis by age

almotriptan

P = 0.005

Result not adjusted for baseline
severity

Proportion of participants with
sustained headache relief , 2
to 24 hours

67% with almotriptan 6.25 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-
sis consisted of

[29]

RCT

4-armed
trial Results should be interpreted

with caution (see further informa-
tion on studies)

54% with placebo

Absolute results reported graphi-
cally

714 (82%) partici-
pants who complet-
ed the study proto-
col Sustained headache relief de-

fined as relief at 2 hours, no recur-Subgroup analysis
rence, and no rescue medication
2 to 24 hours after dosingThe remaining

arms assessed
Subgroup analysis in participants
with headache relief at 2 hours

oral almotriptan
12.5 mg and
25 mg See further information on studies

for subgroup analysis by age

almotriptan

P = 0.006

Result not adjusted for baseline
severity

Proportion of participants with
sustained headache relief , 2
to 24 hours

67% with almotriptan 12.5 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-
sis consisted of

[29]

RCT

4-armed
trial Results should be interpreted

with caution (see further informa-
tion on studies)

54% with placebo

Absolute results reported graphi-
cally

714 (82%) partici-
pants who complet-
ed the study proto-
col Sustained headache relief de-

fined as relief at 2 hours, no recur-Subgroup analysis
rence, and no rescue medication
2 to 24 hours after dosingThe remaining

arms assessed
Subgroup analysis in participants
with headache relief at 2 hours

oral almotriptan
6.25 mg and
25 mg See further information on studies

for subgroup analysis by age
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

almotriptan

P = 0.02

Result not adjusted for baseline
severity

Proportion of participants with
sustained headache relief , 2
to 24 hours

64% with almotriptan 25 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-
sis consisted of

[29]

RCT

4-armed
trial Results should be interpreted

with caution (see further informa-
tion on studies)

54% with placebo

Absolute results reported graphi-
cally

714 (82%) partici-
pants who complet-
ed the study proto-
col Sustained headache relief de-

fined as relief at 2 hours, no recur-The remaining
arms assessed rence, and no rescue medication

2 to 24 hours after dosingoral almotriptan
6.25 mg and
12.5 mg

Subgroup analysis in participants
with headache relief at 2 hours

See further information on studies
for subgroup analysis by age

-

Migraine recurrence
Compared with placebo We don't know whether oral almotriptan is more effective at reducing the proportion of
people with migraine recurrence or the need for rescue medication at 2 to 24 hours in people aged 12 to 17 years
(very low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Migraine recurrence

Not significant

P value not reported

Reported as not significant for
any dose of almotriptan v placebo

Proportion of participants with
migraine recurrence , between
2 and 24 hours

6% with almotriptan 6.25 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-
sis consisted of

[29]

RCT

4-armed
trial

8% with almotriptan 12.5 mg
714 (82%) partici-

3% with almotriptan 25 mgpants who complet-
ed the study proto-
col

5% with placebo

Absolute numbers not reported
Subgroup analysis

Subgroup analysis of participants
with headache relief at 2 hours

Not significant

P values not reported

Reported as not significant for
any dose of almotriptan v placebo

Proportion of participants us-
ing rescue medication , be-
tween 2 and 24 hours

2.8% with almotriptan 6.25 mg

866 participants
aged 12 to 17
years with a >1-
year history of mi-
graine; final analy-
sis consisted of

[29]

RCT

4-armed
trial

5.0% with almotriptan 12.5 mg
714 (82%) partici-

3.2% with almotriptan 25 mgpants who complet-
ed the study proto-
col

6.5% with placebo

Absolute numbers not reported

Subgroup analysis of participants
with headache relief at 2 hours

-

Functional impairment

-

-

No data from the following reference on this outcome. [29]

-

Adverse effects

-
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

P values not reportedProportion of people with at
least one adverse effect

866 participants
aged 12 to 17
years with a >1-

[29]

RCT Reported as not significant for
any dose of almotriptan versus
placebo

27/177 (15%) with almotriptan
6.25 mg

year history of mi-
graine; final analy-
sis consisted of

4-armed
trial

43/181 (24%) with almotriptan
12.5 mg714 (82%) partici-

pants who complet-
48/186 (26%) with almotriptan
25 mg

ed the study proto-
col

32/170 (19%) with placebo

The most common adverse ef-
fects reported were dizziness,
somnolence, and nausea

See further information on studies
for subgroup analysis by age

-

-

-

Further information on studies
[25] The RCT (147 children aged 6–16 years, crossover design) comparing oral rizatriptan versus placebo did not

meet Clinical Evidence inclusion criteria, as only 96/147 (65%) children completed the trial
[27] The RCT had a crossover design and did not meet Clinical Evidence inclusion criteria, as it did not report results

pre-crossover.
[28] Post-hoc analysis found that eletriptan was significantly more effective than placebo in achieving a sustained

headache response at 24 hours after treatment (proportion with sustained response: 73/141 [52%] with
eletriptan v 52/133 [39%] with placebo; P <0.05).

[29] The RCT reported that a prespecified criterion for analysing all dosage groups was that almotriptan 25 mg had
to be shown to be significantly better than placebo for all 4 primary end points (headache relief at 2 hours,
nausea, photophobia, phonophobia). The 2-hour pain-relief rate adjusted for baseline severity was significantly
better with almotriptan 25 mg compared with placebo (67% with almotriptan v 55% with placebo; P = 0.022).
However, there were no significant differences between groups at 2 hours for nausea, photophobia, and
phonophobia. The RCT reported that, in accordance with the protocol, stepwise comparisons of almotriptan
12.5 mg and 6.25 mg were not performed, and that all the subsequent analyses reported should be considered
exploratory.

[29] The RCT randomised children in a 1:1:1:1 ratio in two age groups (12–14 years and 15–17 years), although it
did not provide the absolute numbers of children in either age group. Subgroup analysis found significantly
greater 2-hour headache relief for the three different doses of almotriptan in children aged 15 to 17 years
compared with placebo, but no significant difference between all doses of almotriptan and placebo in the younger
age group (12–14 years). The RCT reported subgroup analyses by age for nausea and photophobia 2 hours
post dose, although it did not report the overall results. The RCT reported no significant differences between
any dose of almotriptan and placebo in the proportion of participants with nausea (participants aged 15–17
years; nausea: 14.8% with almotriptan 6.25 mg v 18.8% with 12.5 mg v 18.4% with 25 mg v 15.2% with placebo;
participants aged 12–14 years: 13% with almotriptan 6.25 mg v 15% with 12.5 mg v 23% with 25 mg v 16%
with placebo; P values not reported; reported as not significant). Only almotriptan 12.5 mg significantly decreased
photophobia compared with placebo (participants aged 15–17 years; photophobia: 39% with almotriptan 6.25 mg
v 28% with 12.5 mg v 36% with 25 mg v 44% with placebo; participants aged 12–14 years: 28% with almotriptan
6.25 mg v 22% with 12.5 mg v 34% with 25 mg v 37% with placebo; P <0.05 for almotriptan 12.5 mg v placebo
in both age groups; P values not reported for other doses v placebo; reported as not significant). Adverse effects
Adverse-effect profiles were similar for both age groups.

-

-

Comment: Clinical guide:
There is some evidence to support the use of nasal sumatriptan and oral almotriptan for the relief
of acute symptoms in children.
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OPTION ANTIEMETICS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• We don't know whether antiemetics are beneficial for treating acute attack of childhood migraine, as we found
no RCTs.

Benefits and harms

Antiemetics:
We found no systematic review or RCTs.

-

-

-

Further information on studies

-

-

Comment: The use of antiemetics in treating migraine in children has not been effectively evaluated.

QUESTION What are the effects of prophylaxis for migraine headache in children?

OPTION BETA-BLOCKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• Studies of beta-blockers as prophylaxis in children have given inconsistent results, and propranolol may even
increase the duration of headaches compared with placebo.

Benefits and harms

Propranolol versus placebo:
We found three systematic reviews (search dates 2007, [30]  2004, [31]  2002 [32] ). None of the reviews performed a
meta-analysis owing to heterogeneity of outcome data reported, so we report the results of the individual RCTs that
met Clinical Evidence quality criteria here. The reviews all identified the same three RCTs. [33] [34] [35]

-

Symptom relief
Compared with placebo We don't know whether propranolol is more effective at preventing symptoms of migraine
headache in children (very low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Symptom relief

propranolol

P <0.001

Reliability of result may be limited
because of loss to follow-up and

Proportion reporting "some
benefit" , during a 3-month pe-
riod

32 children aged 7
to 16 years (13%
of people were lost
to follow-up)

[33]

RCT

Crossover
design

the clinical relevance of the report-
ed outcome is unclear

13/13 (100%) with propranolol
(60–120 mg/day divided in 3
doses)

In review [30] [31]

[32]

4/15 (27%) with placebo

Pre-crossover results

placebo

P <0.01Mean duration of headache

436 minutes with propranolol
(40–120 mg daily)

53 children aged 9
to 15 years

In review [30] [31]

[32]

[34]

RCT

Crossover
design 287 minutes with placebo

Pre-crossover results
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Not significant

P = 0.47

Dietary restriction may have con-
founded apparent treatment ef-
fects

Mean number of headaches ,
at 3 months

14.9 with propranolol (3 mg/kg
daily)

33 children aged 6
to 12 years

In review [30] [31]

[32]

[35]

RCT

Crossover
design

13.3 with placeboIn 5 children (15%)
in whom migraine

Pre-crossover resultswas thought to be
provoked by food,
diet was restricted
to avoid certain
foods (no details
about type of foods
reported)

-

Functional impairment

-

-

No data from the following reference on this outcome. [33] [34] [35]

-

Migraine recurrence

-

-

No data from the following reference on this outcome. [33] [34] [35]

-

Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

Significance not assessedAdverse effects32 children aged 7
to 16 years

[33]

RCT with propranolol
In review [30] [31]

[32]Crossover
design

with placebo

2/13 (15%) of children taking
propranolol had insomnia, but the
RCT did not report on adverse
effects in the placebo group

Not significant

Reported as not significant

However, the trial was too small
to yield reliable information about
harms

Number of children with ad-
verse effects

12 with propranolol

12 with placebo

53 children aged 9
to 15 years

In review [30] [31]

[32]

[34]

RCT

Crossover
design

Adverse effects in both groups
included abdominal pain, in-
creased appetite, worsening of
headaches, and fatigue

-

No data from the following reference on this outcome. [35]

-

-

Timolol versus placebo:
We found three systematic reviews (search dates 2007, [30]  2004, [31]  2002 [32] ), which identified one RCT that did
not meet Clinical Evidence inclusion criteria (see further information on studies). [36]

© BMJ Publishing Group Ltd 2011. All rights reserved. .......................................................... 17

Migraine headache in children
C

h
ild

 h
ealth



-

-

Other beta-blockers versus placebo:
We found three systematic reviews (search dates 2007, [30]  2004, [31]  2002 [32] ), which identified no RCTs.

-

-

-

Further information on studies
[36] The RCT (19 children) was too small and methodologically flawed to meet Clinical Evidence inclusion criteria.

-

-

Comment: For the use of beta-blockade in this setting, the results of RCTs are inconclusive. Further evaluation
in larger trials should be undertaken if feasible.

OPTION PIZOTIFEN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• Pizotifen is widely used as prophylaxis in children with migraine, but we found no RCTs assessing its efficacy.

Benefits and harms

Pizotifen versus placebo:
We found 4 systematic reviews (search dates 2007, [30]  2004, [31] [16]  2002 [32] ), all of which identified the same
two RCTs, [37] [38]  neither of which met Clinical Evidence inclusion criteria (see further information on studies).

-

-

-

Further information on studies
[37] The RCT (47 children aged 7–14 years) pre-dated the International Headache Society (IHS) diagnostic criteria

for migraine and children included did not fulfil the current IHS definition criteria.
[38] The RCT has only been published in abstract form and so we could not reliably review its methods.

-

-

Comment: Clinical guide:
Although pizotifen is almost universally used for paediatric migraine, there is no evidence from
well-conducted trials that it is beneficial. RCTs would be feasible and should be undertaken.

OPTION TOPIRAMATE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• There is some inconclusive RCT evidence that topiramate may be useful as prophylaxis in children with migraine.

Benefits and harms

Topiramate versus placebo:
We found three systematic reviews (search dates 2007 [39] [30]  2008 [40] ). The first two reviews identified the same
RCT. [41] The third systematic review, [40]  which did not perform a meta-analysis, identified two RCTs, [41] [42]  including
the one identified by the two earlier reviews, [41]  and so we report only the most recent review here. [40] We also
found one subsequent RCT [43]  and one further report of the subsequent RCT that evaluated adverse effects. [44]

-
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Symptom relief
Compared with placebo Topiramate may be more effective at reducing headache frequency over 3 to 5 months.
However, results varied between RCTs and by the outcome measure analysed (low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Migraine frequency

Not significant

P = 0.06Mean reduction in monthly mi-
graine days , over 5 months

162 children aged
6 to 15 years

[41]

RCT
2.6 days with topiramateIn review [40]

2.0 days with placebo

topiramate

P = 0.02Mean reduction in monthly mi-
graine days , last 28 days of
treatment

162 children aged
6 to 15 years

In review [40]

[41]

RCT

3.1 days with topiramate

2.4 days with placebo

Not significant

P = 0.39Proportion of children with
>50% reduction in monthly mi-
graine days , 5 months

162 children aged
6 to 15 years

In review [40]

[41]

RCT

55% with topiramate

47% with placebo

Absolute results reported graphi-
cally

topiramate

P = 0.02Proportion of children with
>75% reduction in monthly mi-
graine days , 5 months

162 children aged
6 to 15 years

In review [40]

[41]

RCT

32% with topiramate

14% with placebo

Absolute results reported graphi-
cally

Not significant

P = 0.05Proportion of children with
>50% reduction in mean
monthly days of migraine , last
28 days of treatment

162 children aged
6 to 15 years

In review [40]

[41]

RCT

70% with topiramate

53% with placebo

Absolute results reported graphi-
cally

topiramate

P = 0.02Proportion of children with
>75% reduction in mean
monthly days of migraine , last
28 days of treatment

162 children aged
6 to 15 years

In review [40]

[41]

RCT

51% with topiramate

31% with placebo

Absolute results reported graphi-
cally

Not significant

P = 0.09Proportion of children who
were completely headache free
, last 28 days of treatment

162 children aged
6 to 15 years

In review [40]

[41]

RCT

34% with topiramate

20% with placebo

Absolute results reported graphi-
cally

topiramate

P = 0.02Decrease in mean monthly mi-
graine days , 4 months

44 children with
migraine

[42]

RCT
11.9 days with topiramateIn review [40]
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

5.9 days with placebo

topiramate

P = 0.002Proportion of children with
>50% reduction in monthly mi-
graine days , 4 months

44 children with
migraine

In review [40]

[42]

RCT

20/21 (95%) with topiramate

11/21 (52%) with placebo

Absolute results reported graphi-
cally

Not significant

P = 0.80Mean % reduction in monthly
migraine attack , last 12 weeks
of a 16-week treatment period

106 participants
aged 12 to 17
years with at least
a 6-month history
of migraine

[43]

RCT

3-armed
trial

34% with topiramate 50 mg daily

42% with placeboThe remaining arm
assessed topira-
mate 100 mg daily

68 participants in this analysis

topiramate

P = 0.02Mean % reduction in monthly
migraine attack , last 12 weeks
of a 16-week treatment period

106 participants
aged 12 to 17
years with at least
a 6-month history
of migraine

[43]

RCT

3-armed
trial

70% with topiramate 100 mg daily

42% with placeboThe remaining arm
assessed topira-
mate 50 mg daily

68 participants in this analysis

Children were randomised to
treatment in a ratio of 1:1:1 after
being stratified by age into 2
groups (12–14 years; 15–17
years)

Not significant

P = 0.70Mean % reduction in monthly
migraine day rate , last 12
weeks of a 16-week treatment
period

106 participants
aged 12 to 17
years with at least
a 6-month history
of migraine

[43]

RCT

3-armed
trial 35% with topiramate 50 mg daily

The remaining arm
assessed topira-
mate 100 mg daily

36% with placebo

68 participants in this analysis

topiramate

P = 0.002Mean % reduction in monthly
migraine day rate , last 12
weeks of a 16-week treatment
period

106 participants
aged 12 to 17
years with at least
a 6-month history
of migraine

[43]

RCT

3-armed
trial 71% with topiramate 100 mg daily

The remaining arm
assessed topira-
mate 50 mg daily

36% with placebo

68 participants in this analysis

-

Functional impairment

-

-

No data from the following reference on this outcome. [41] [42] [43]

-

Migraine recurrence

-

-

No data from the following reference on this outcome. [41] [42] [43]

-
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Adverse effects

-

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Adverse effects

Significance not assessedAdverse effects162 children aged
6 to 15 years

[41]

RCT with topiramate
In review [40]

with placebo

There were fewer adverse effects
with topiramate, and no serious
adverse effects were reported in
either group

Significance not assessedProportion of participants who
lost weight

44 children with
migraine

[42]

RCT
17/21 (81%) with topiramateIn review [40]

3/21 (14%) with placebo

Significance not assessedProportion of participants with
lack of concentration in school

44 participants with
migraine

[42]

RCT
4/21 (19%) with topiramateIn review [40]

0/21 (0%) with placebo

Significance not assessedProportion with paraesthesias44 participants with
migraine

[42]

RCT 5/21 (24%) with topiramate
In review [40]

0/21 (0%) with placebo

Significance not assessedProportion of participants who
lost weight (<10% from base-

106 participants
aged 12 to 17

[43]

RCT line) , during 16-week treatment
period

years with at least
a 6-month history
of migraine

3-armed
trial 28% with topiramate 50 mg daily

48% with topiramate 100 mg daily

22% with placebo

Absolute numbers not reported

Significance not assessedAnorexia , during 16-week
treatment period

106 participants
aged 12 to 17
years with at least

[43]

RCT
3/35 (9%) with topiramate 50 mg
daily

a 6-month history
of migraine

3-armed
trial

4/35 (11%) with topiramate
100 mg daily

1/33 (3%) with placebo

Significance not assessedInsomnia , during 16-week
treatment period

106 participants
aged 12 to 17
years with at least

[43]

RCT
3/35 (8.6%) with topiramate
50 mg daily

a 6-month history
of migraine

3-armed
trial

1/35 (2.9%) with topiramate
100 mg daily

1/33 (3.0%) with placebo

Significance not assessedFatigue , during 16-week treat-
ment period

106 participants
aged 12 to 17
years with at least

[43]

RCT
2/35 (5.7%) with topiramate
50 mg daily

a 6-month history
of migraine

3-armed
trial

3/35 (8.6%) with topiramate
100 mg daily

2/33 (6.1%) with placebo
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Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Significance not assessedDizziness , during 16-week
treatment period

106 participants
aged 12 to 17
years with at least

[43]

RCT
2/35 (6%) with topiramate 50 mg
daily

a 6-month history
of migraine

3-armed
trial

3/35 (9%) with topiramate 100 mg
daily

0 (0%) with placebo

placebo

P = 0.028Mean change in reaction time
(in milliseconds) , end of a 16-
week treatment period

106 participants
aged 12 to 17
years with at least
a 6-month history
of migraine

[44]

RCT

3-armed
trial

+33.7 with topiramate 100 mg
daily

Further report of
reference [43] –3.5 with placebo

68 participants in this analysisThe remaining arm
assessed topira-
mate 50 mg daily

See further information on studies
for details of tests used

placebo

P = 0.027Pattern recognition memory:
change in mean correct latency
(in milliseconds) , end of a 16-
week treatment period

106 participants
aged 12 to 17
years with at least
a 6-month history
of migraine

[44]

RCT

3-armed
trial +51.3 with topiramate 100 mg

dailyFurther report of
reference [43]

–132.7 with placebo
The remaining arm
assessed topira-
mate 50 mg daily

68 participants in this analysis

See further information on studies
for details of tests used

placebo

P = 0.04Change in rapid visual informa-
tion processing mean latency
(in milliseconds) , end of a 16-
week treatment period

106 participants
aged 12 to 17
years with at least
a 6-month history
of migraine

[44]

RCT

3-armed
trial +23.0 with topiramate 100 mg

dailyFurther report of
reference [43]

–87.9 with placebo
The remaining arm
assessed topira-
mate 50 mg daily

68 participants in this analysis

See further information on studies
for details of tests used

-

-

-

Further information on studies
[43] Adverse effects The RCT reported that assessment of events of special concern for topiramate (including

rash; ocular, renal, and hepatic events; oligohydrosis/hyperthermia; hyperammonaemia/encephalopathy;
metabolic acidosis; weight loss; depression/suicide, and suicide-related events) did not reveal any unexpected
findings; events were either absent, not clinically relevant, considered by the investigators to be unrelated to
topiramate treatment, or consistent with the known safety profile of topiramate.

[44] The trial reported that the Cambridge Neuropsychological Test Automated Battery (CANTAB) and cognitive
adverse effects were used to evaluate neurocognitive effects of topiramate. The RCT did not report data for
topiramate 50 mg daily versus placebo for the adverse effects reported above, but it reported that the differences
between groups were not significant.

-

-

Comment: The reviews identified several other RCTs suggesting topiramate as beneficial for migraine prophy-
laxis in population groups that included children. However, the mean age of participants in each
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RCT was at least 33 years, and none of the studies indicated how many participants were children
or reported subgroup analyses in children.

OPTION DIETARY MANIPULATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• We don't know whether prophylactic dietary manipulation can prevent recurrence of migraine in children.

Benefits and harms

Dietary manipulation:
We found one systematic review (search date 2004), [45]  which identified 4 RCTs, [46] [47] [48] [49]  none of which
met Clinical Evidence inclusion criteria (see further information on studies).

-

-

-

Further information on studies
[46] The RCT (40 people) had only a 3-week follow-up.
[47] The RCT (27 people) on fish oil used olive oil as a placebo, which is not an inert comparator.
[48] The RCT (61 children) pre-dated the International Headache Society criteria for migraine, and a large proportion

(36%) of participants withdrew from treatment.
[49] The RCT assessed oligoantigenic diet (involving exclusion of dietary vasoactive amines). Of the 43 participants,

11 (26%) withdrew from the trial. All participants from the group were randomised to diet.

-

-

Comment: Clinical guide:
There is little satisfactory evidence of benefit from dietary manipulation, so clinicians may need to
rely on observational evidence, plausible biomedical hypotheses, and their own experience to en-
dorse the use of this intervention.

OPTION THERMAL BIOFEEDBACK. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• We don't know whether prophylactic thermal biofeedback can prevent recurrence of migraine in children.

Benefits and harms

Thermal biofeedback:
We found two systematic reviews (search dates 2004), [45] [16]  which identified no RCTs that met Clinical Evidence
inclusion criteria.

-

-

-

Further information on studies

-

-

Comment: Both reviews identified the same RCT, [50]  which used a repeated-measures design to assess
outcomes over 6 months, and had a 46% loss to follow-up by 6 months; the design did not allow
for independent assessment of results at earlier time frames.

OPTION PROGRESSIVE MUSCLE RELAXATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

© BMJ Publishing Group Ltd 2011. All rights reserved. .......................................................... 23

Migraine headache in children
C

h
ild

 h
ealth



• We don't know whether prophylactic progressive muscle relaxation can prevent recurrence of migraine in children.

Benefits and harms

Progressive muscle relaxation versus placebo:
We found two systematic reviews (search dates 2004), [45] [16]  which identified one RCT comparing three interventions:
progressive muscle relaxation, cognitive coping, and placebo. [51]

-

Symptom relief
Compared with placebo We don't know whether progressive muscle relaxation reduces headache pain and frequency
(very low-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Symptom relief

progressive muscle
relaxation

P <0.05Headache index and headache
frequency

51 children (42/51
[82%] children
completed the trial)

[51]

with progressive muscle relax-
ationIn review [45] [16]

with placebo

Absolute results not reported

The placebo intervention involved
"stress reduction training", so it
is unclear whether it was an inert
comparator

Details of possible total score on
the headache index and
timescales for measuring
headache frequency not reported

Not significant

Reported as not significantDuration of headache or
headache peak intensity

51 children (42/51
[82%] children
completed the trial)

[51]

with progressive muscle relax-
ationIn review [45] [16]

with placebo

Absolute results not reported

The placebo intervention involved
"stress reduction training", so it
is unclear whether it was an inert
comparator

Details of possible total score on
the headache index and
timescales for measuring
headache frequency were not
reported

-

Functional impairment

-

-

No data from the following reference on this outcome. [51]

-

Migraine recurrence

-

-

No data from the following reference on this outcome. [51]

-

-
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-

Further information on studies

-

-

Comment: Both reviews also identified two RCTs that did not meet Clinical Evidence inclusion criteria. [52]

[53] The first RCT (99 people aged 9–17 years) compared progressive muscle relaxation versus
placebo. The placebo was psychological counselling, which is not an inert comparator, and high
loss to follow-up (30%) precluded reliable conclusions. [52] The second RCT, which compared
three interventions (relaxation alone, thermal biofeedback plus relaxation, and waiting list control)
had a 35% loss to follow-up. [53]

Clinical guide:
RCTs with acceptable follow-up rates into the effects of progressive muscle relaxation have not
been, and are unlikely to be, undertaken. In recommending this intervention, clinicians may need
to rely on observational evidence, plausible biomedical hypotheses, and their own experience.

OPTION STRESS MANAGEMENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• For GRADE evaluation of interventions for Migraine headache in children, see table, p 30 .

• When used prophylactically, stress management programmes may improve headache severity and frequency
in the short term compared with no stress management.

Benefits and harms

Stress management versus no stress management:
We found one systematic review (search date 2004), [45]  which identified one RCT. [54] The RCT compared a self-
administered stress management programme versus a stress management programme delivered by the clinic versus
no stress management.

-

Symptom relief
Compared with no stress management programme A self-administered stress management programme seems more
effective at reducing the frequency and severity of migraine headaches at 1 month (moderate-quality evidence).

Favours
Effect
size

Results and statistical
analysisOutcome, InterventionsPopulation

Ref
(type)

Symptom relief

self-administered
stress manage-
ment

P <0.01 for differences among all
3 groups

Proportion of children im-
proved in headache severity
and frequency , 1 month

87 people, aged 11
to 18 years

In review [45]

[54]

RCT

3-armed
trial

16/24 (67%) with self-adminis-
tered stress management pro-
gramme

10/23 (44%) with treatment deliv-
ered by the clinic

6/25 (24%) with no stress man-
agement

-

Functional impairment

-

-

No data from the following reference on this outcome. [54]

-

Migraine recurrence

-

-
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No data from the following reference on this outcome. [54]

-

Adverse effects

-

-

No data from the following reference on this outcome. [54]

-

-

-

Further information on studies

-

-

Comment: Clinical guide:
RCTs with acceptable follow-up rates into the effects of stress management have not and are un-
likely to be undertaken. In recommending this intervention, clinicians may need to rely on observa-
tional evidence, plausible biomedical hypotheses, and their own experience.

GLOSSARY
Aura A premonitory sensation or warning experienced before the start of a migraine headache.

Crossover trial Administering two interventions one after the other to the same group of patients either randomly
or in a specified manner.

Dietary manipulation A change in diet aimed specifically at reducing or removing from the diet a foodstuff that is
thought to provoke migraine headache.

Dietary vasoactive amines Dietary amines (protein subunits) that may have an effect on cerebral vascular tone.

Progressive muscle relaxation Volitional muscle relaxation aimed at altering the perception of symptoms such as
headache.

Stress management Coping or relaxation strategies that aim to alter the perception of symptoms.

Thermal biofeedback A treatment in which an individual attempts to alter their skin temperature by responding to
feedback about their skin temperature.

Cambridge Neuropsychological Test Automated Battery (CANTAB) A battery of computerised neuropsycholog-
ical tests designed to be non-linguistic, culturally blind, and administered by a trained assistant. Interpretation of a
patient's condition is intended to be easily understood by a clinician. Tests include: pattern and spatial recognition
memory; spatial span; paired associates learning; reaction time; rapid visual information processing; and controlled
oral word association test.

High-quality evidence Further research is very unlikely to change our confidence in the estimate of effect.

International Headache Society criteria (1988) Migraine without aura (common migraine) is defined as 5 or more
headache attacks lasting for 4 to 72 hours with accompanying symptoms of either nausea/vomiting and/or phono-
phobia and photophobia. Pain should comply with at least two of the following 4 characteristics: unilateral, throbbing,
moderate to severe intensity, and increase with physical activity. For migraine with aura (classic migraine), two or
more headache attacks are required that comply with three of the following 4 characteristics: one or more fully re-
versible aura symptom indicating focal cerebral cortical and/or brainstem dysfunction; at least one aura symptom
developing gradually over more than 4 minutes or two or more symptoms occurring in succession; no aura symptom
should last more than 1 hour; and headache follows aura with a pain free (see below) interval of less than 60 minutes.
In both migraine with and without aura, secondary causes of headache should be excluded; if any structural damage
is found, then it should not explain headache characteristics. Less stringent criteria for migraine without aura can be
used. In clinical practice, the so-called borderline migraine can be diagnosed when one of the above criteria is not
met. International Headache Society criteria were not developed with the intention of identifying potential responders
to different medications.

Low-quality evidence Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

Moderate-quality evidence Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Very low-quality evidence Any estimate of effect is very uncertain.
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SUBSTANTIVE CHANGES
5HT1 antagonists New evidence added. [29]  Categorisation unchanged (Beneficial).

NSAIDs New evidence added. [18]  Categorisation unchanged (Likely to be beneficial).

Paracetamol New evidence added. [18]  Categorisation unchanged (Likely to be beneficial).

Topiramate New evidence added. [40] [43] [44]  Categorisation unchanged (Unknown effectiveness) as the RCTs
identified gave conflicting results.
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Disclaimer

The information contained in this publication is intended for medical professionals. Categories presented in Clinical Evidence indicate a
judgement about the strength of the evidence available to our contributors prior to publication and the relevant importance of benefit and
harms. We rely on our contributors to confirm the accuracy of the information presented and to adhere to describe accepted practices.
Readers should be aware that professionals in the field may have different opinions. Because of this and regular advances in medical research
we strongly recommend that readers' independently verify specified treatments and drugs including manufacturers' guidance. Also, the
categories do not indicate whether a particular treatment is generally appropriate or whether it is suitable for a particular individual. Ultimately
it is the readers' responsibility to make their own professional judgements, so to appropriately advise and treat their patients. To the fullest
extent permitted by law, BMJ Publishing Group Limited and its editors are not responsible for any losses, injury or damage caused to any
person or property (including under contract, by negligence, products liability or otherwise) whether they be direct or indirect, special, inci-
dental or consequential, resulting from the application of the information in this publication.
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TABLE 1 International Headache Society criteria for migraine [1]  (text in parentheses indicates suggested revisions for children under 15 years of age). [2]

At least 2 episodes with aura fulfilling at least 3 of criteria 1–4:ORAt least 5 episodes without aura fulfilling all of criteria 1–3:

One or more fully reversible aura symptoms including focal cortical,
brain stem dysfunction, or both

1.Headache lasting 2 to 48 hours (30 minutes to 48 hours)1.

At least 1 aura symptom that develops gradually over >4 minutes, or
2 or more symptoms that occur in succession

2.Headache meeting at least 2 of the following criteria:
a) Unilateral or bilateral (either frontal or temporal) distribution of pain
b) Throbbing
c) Moderate to severe intensity
d) Aggravated by routine physical activity

2.

No aura symptoms lasting >60 minutes3.At least one of the following symptoms while headache is present:
a) Nausea, vomiting, or both
b) Photophobia, phonophobia, or both

3.

Headache follows aura within 60 minutes4.
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GRADE Evaluation of interventions for Migraine headache in children.

-

Adverse effects, Functional impairment, Migraine recurrence, Symptom relief
Important out-

comes

CommentGRADEEffect sizeDirectness
Consisten-

cyQuality
Type of evi-

denceComparisonOutcome
Studies (Partici-

pants)

What are the effects of treatments for acute attacks of migraine headache in children?

Quality points deducted for sparse data and in-
clusion of flawed RCTs in meta-analysis

Low000–24Ibuprofen versus placeboSymptom relief3 (271) [14] [21]

Quality point deducted for poor methodology in
some RCTs (failure to report pre-crossover re-
sults; high withdrawal rates)

Moderate000–14Sumatriptan versus
placebo

Symptom relief5 (967) [14]

Quality point deducted for weak statistical meth-
ods

Moderate000–14Sumatriptan versus
placebo

Adverse effects2 (832) [22] [23]

High00004Rizatriptan versus place-
bo

Symptom relief1 (291) [24]

Quality point deducted for incomplete reporting
of results. Consistency point deducted for con-
flicting results

Low00–1–14Zolmitriptan versus
placebo

Symptom relief2 (879) [26] [21]

Quality point deducted for incomplete reporting
of results

Moderate000–14Eletriptan versus placeboSymptom relief1 (274) [28]

Quality points deducted for incomplete reporting
of results and no intention-to-treat analysis. Di-

Very low0–10–24Almotriptan versus place-
bo

Symptom relief1 (866) [29]

rectness point deducted for unclear generalisabil-
ity as results are exploratory (reported although
criteria for analysis not achieved)

Quality points deducted for incomplete reporting
of results and no intention-to-treat analysis. Di-

Very low0–10–24Almotriptan versus place-
bo

Migraine recur-
rence

1 (866) [29]

rectness point deducted for unclear generalisabil-
ity as results are exploratory (reported although
criteria for analysis not achieved)

What are the effects of prophylaxis for migraine headache in children?

Quality point deducted for sparse data. Consis-
tency point deducted for conflicting results. Di-

Very low0–1–1–14Propranolol versus place-
bo

Symptom relief3 (119) [33] [34]

[35]

rectness point deducted for inclusion of co-inter-
vention. We found no direct information about
other beta-blockers for prophylaxis of migraine
in children

Quality point deducted for incomplete reporting
of results. Consistency point deducted for wide
variation in results across the RCTs

Low00–1–14Topiramate versus place-
bo

Symptom relief3 (309) [41] [42]

[43]
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Adverse effects, Functional impairment, Migraine recurrence, Symptom relief
Important out-

comes

CommentGRADEEffect sizeDirectness
Consisten-

cyQuality
Type of evi-

denceComparisonOutcome
Studies (Partici-

pants)

Quality points deducted for sparse data and in-
complete reporting of results. Directness point
deducted for uncertainty about how outcomes
were measured

Very low0–10–24Progressive muscle relax-
ation versus placebo

Symptom relief1 (51) [51]

Quality point deducted for sparse dataModerate000–14Stress management ver-
sus no stress manage-
ment

Symptom relief1 (72) [54]

We initially allocate 4 points to evidence from RCTs, and 2 points to evidence from observational studies. To attain the final GRADE score for a given comparison, points are deducted or added from this initial
score based on preset criteria relating to the categories of quality, directness, consistency, and effect size. Quality: based on issues affecting methodological rigour (e.g., incomplete reporting of results, quasi-
randomisation, sparse data [<200 people in the analysis]). Consistency: based on similarity of results across studies. Directness: based on generalisability of population or outcomes. Effect size: based on magnitude
of effect as measured by statistics such as relative risk, odds ratio, or hazard ratio.

-
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